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ABSTRACT 
EVALUATION OF MUNICIPAL SOLID WASTE COMPOSTS 
FOR GROWING GREENHOUSE CROPS 
FEBRUARY 1995 
FEI-WEN LIN, B.A., TUNG HAI UNIVERSITY/TAIWAN 
M.A., UNIVERSITY OF MASSACHUSETTS AMHERST 
Directed by: Professor Douglas A. Cox 
Composting of municipal solid waste (MSW) has received 
renewed attention as a result of increasing waste disposal 
costs and the environmental concerns associated with using 
landfills and incineration. The finished product of 
composting may be used to supply organic matter and 
nutrients in potting medium. The objectives of this study 
were to investigate the feasibility of using MSW composts in 
growth media for French marigold (Taaetes patula. L.'Bonanza 
Gold'), New Guinea impatiens (Impatiens L.species hybrids 
'Selenia'), poinsettia (Euphorbia pulcherrima Willd 
'Celebrate 2'), and basil (Ocimum basilicum L.), determine 
the proportions of MSW which can be combined with sphagnum 
peat moss and perlite, measure several chemical and physical 
properties of the various formulations. 
The seedlings or cuttings were transplanted into pots 
in greenhouses. Dolomitic limestone was added to provide 
buffering of the media. Screened MSW was incorporated by at 
0% to 60% by volume in a peatmoss-perlite mix. Two soilless 
media sphagnum peat moss/perlite mix and standard commercial 
soilless mediiim Fafard 3B were used as comparative media. 
Plants in all treatments were fertilized twice a week with 
20N-4•4P-16.6K soluble fertilizers. The chemical and 
physical properties of growth media and growth response of 
plants were analyzed. 
Fafard 3B was the best growth medixim for marigold and 
basil. For New Guinea impatiens and poinsettia, the medium 
containing MassNatural compost was better than Fafard 3B. 
The media Delaware and Springfield Sewage Sludge composts 
were also acceptable substitutes for Fafard 3B for growing 
New Guinea impatiens and poinsettia. The marigolds and New 
Guinea impatiens grew best in the media containing 20%, 30%, 
and 40% MassNatural compost, where as the media containing 
30% and 50% MassNatural compost were the most desirable for 
poinsettia. For growing basil, the mixes of 30%, 40% and 
60% MassNatural compost were acceptable, but basil did not 
grow as well in them as in Fafard 3B. The chemical and 
physical properties varied somewhat with each experiment 
probably because a new bath of growth medium was prepared 
for each experiment. Generally speaking, the bulk density, 
electrical conductivity and pH increased with the level of 
compost. 
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CHAPTER 1 
INTRODUCTION 
1.1 Problem statement 
The disposal of organic solid wastes from municipal and 
industrial sources is an ever-increasing problem. 
Environmental concerns and energy needs have created 
important questions about methods of waste disposal. 
Municipal solid wastes (MSW) have been disposed of in 
landfills or incinerated for many years. However, it is 
increasingly difficult to locate landfills around large 
cities especially in the northeastern United States. Many 
municipalities have started to reduce the volume of the MSW 
by recycling and composting organic wastes (Sanderson, 
1980) . Incineration is also used successfully; but costs 
are usually higher than landfilling, and it is a serious 
source of air pollution. Landfills may also be sources of 
water pollution. So composting can be used as an 
alternative means of disposal of waste materials to 
incineration and landfilling (Sanderson, 1980; Reinhart et 
al., 1993). 
Peat moss, the major organic component in most 
greenhouse and nursery growth media, is becoming 
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increasingly expensive. Local and regional supplies of peat 
moss have been depleted, and much of the peat used in 
soilless mixes is imported from Canada (Sanderson and 
Martin, 1974) . So composts of MSW have been suggested as an 
alternative organic material to peat moss. 
Composting is desircible because it reduces the volume 
of the MSW, and the finished product can be used as a soil 
amendment to increase soil organic matter and nutrients in 
the field or as a potting medixim in the greenhouse. But 
composts have a small drawback relative to peat moss because 
they decompose more quickly than peat moss. Compost-based 
media may show more variability than peat-based media 
(Terman et al., 1973). The results of some experiments show 
effects of nutrients in compost to be similar to those from 
application of NPK fertilizer. Compost-amended media may 
have repressive effects on soil-bome pathogens and may 
increase the water-holding capacity cind improve the physical 
properties of most soils (Sanderson, 1980; Terman et al., 
1973) . On the other hand, the decomposition of compost 
increases the solubility of nutrient compounds in soil-based 
media and also has the capability to isolate toxic heavy 
metals (Sanderson, 1980; Terman et al., 1973; Hortenstine 
ELXid Rothwell, 1968). Composts differ in composition based 
on the origin of the compostaible waste. For example, some 
composts are nutrient-rich but may contain undesirable 
2 
levels of toxic heavy metals (Petruzzelle et al., 1989, 
1985). Some wastes may release soluble salts at 
concentrations which can injure young seedling and 
transplants. Other compostable wastes may require 
amendments such as perlite to increase pore space for proper 
aeration and drainage and to reduce weight(bulk density) 
(Sanderson, 1980; Sanderson and Martin, 1974; Terman et al., 
1973) . 
1.2 Objectives 
1. To investigate the feasibility of using several MSW 
composts from different sources as growth medium amendments 
for growing several greenhouse flower crops and basil. 
2. To determine the proportions of MSW which can be 
combined with sphagnum peat moss and perlite to successfully 
produce several greenhouse flower crops and basil. 
3. To measure several chemical and physical properties 
of the various growth mediiim formulations. 
3 
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CHAPTER 2 
REVIEW OF LITERATURE 
Compost is a stable form of organic matter 
(Fitzpatrick, 1989; Sanderson, 1980) . The addition of 
compost changes the chemical, physical, and biological 
characteristics of soils or potting mixes. During the 
1960's and 1970's, the poor quality of composts was regarded 
as the main barrier for the development of composting in USA 
because of the lack of marketability and profitability 
(Gleen and Riggle, 1991). But recently the quality of 
compost has been improved because of many modifications of 
compost processes such as separating the raw materials prior 
to composting. The composition of MSW varies widely with 
geographic region, seasonal variation in raw input, and from 
facility to facility due to differences in pretreatment and 
processing control (Sanderson, 1980; Rosen et al., 1993). 
Therefore, it is very difficult to give a generalized 
description of compost composition or to predict in advance 
plant response. Many preliminary experiments have 
demonstrated potential uses for MSW compost as a soil 
amendment or in potting mixes as follows. 
2.1 Raw materials characteristics 
The components of composting are waste materials and 
organic by-products (Willson, 1989; Brady, 1990). But not 
every constituent has all of the properties required for 
composting. Often the main material is an unusual 
processing waste or disposal, such as animal manure, 
bedding, crop residues, sewage sludge and garbage (Brady, 
1990). 
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Generally speaking, animal manure is rich in nitrogen 
{1% to 6%) and moisture (>80%). Owing to high pH, the 
amendments must be used to lower the alkalinity. Manure 
decomposes quickly. Overall it is a good composting 
material (Mathur et al.,1990; Logsdon, 1993). Crop residues 
have changeable properties, but they exhibit moderate to 
high moisture (>60%) and moderate C:N ratio (15 to 40). The 
residues of aged plant contain less nitrogen, high carbon, 
and are drier than farm manures. So this kind of material 
can supply good structure and degrade easily. Materials 
such as wood chips and bark often used as bulking agents, 
but otherwise they are poor amendments because of poor 
degradability (Bilderbackm Fonteno and Johnson, 1982). 
Generally sewage sludge decomposes quickly. This kind of 
material is nitrogen-rich and wet. When raw sewage sludge 
is used for composting, it may raise the contamination from 
human pathogens and heavy metals (Higgins et al., 1981; Rynk 
et al., 1992). Food processing wastes have variable 
characteristics. Usually food processing wastes have a 
moderate to high moisture content (60% to 80%) and is rich 
in nitrogen (>30%). It decomposes easily. Because of 
content of high moisture, it requires an amount of dry 
amc^nHmant to improve aeration and to control the odor 
problem (Mathur et al., 1988). 
2.2 Composting process 
Organic materials are decomposed by microorganisms into 
soil-like materials during the composting process. The 
finished product is not the same as the original material 
that started the composting process (Gray et al., 1973). 
The processing of raw materials before con^osting can 
influence the soluble salts content, pH, and other 
characteristics of the compost. This pretreatment can 
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separate extraneous materials from the compost and lower 
pollution by trace metals and toxic organic chemicals 
(Richard^ 1990). A number of factors affect the composting 
process including oxygen^ C;N ratio, moisture, particle 
size, pH, temperature, and composting time (Gray et al., 
1973; Rynk et al., 1992). 
2.2.1 Oxygen 
If the material is supplied with oxygen during 
composting aerobic decomposition occurs. Otherwise, the 
material becomes anaerobic (Willson, 1989). Generally, the 
aerobic process is more efficient and faster than anaerobic 
process. The aerobic process produce more heat than the 
anaerobic process does (Vallini, 1984). Under anaerobic 
conditions, odor will develop from substances like H^S, 
organic acids, and other substances (Gray et al., 1973; Rynk 
et al., 1992). Therefore, maintaining the aerobic condition 
of composting is very important for avoiding developing the 
odor problem (Muirhead et al., 1993). 
2.2.2 Nutrients 
Because the decay microorganisms need to consume 
nutrients for their decomposition activity, nutrients in the 
material affect the quality of the compost. Generally, the 
C:N ratio is an index to ensure that nutrients can be 
supplied in sufficient quantities. If the mixed material 
has a C:N ratio of 25:1 to 30:1, those blends will be ideal 
for the composting (Rynk et al., 1992). On the other hand, 
if the organic matter is difficult to decompose, it will 
result in slower decomposition process. So if carbon and 
nitrogen are present in balanced proportions, it will make 
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the composting more efficient and require less composting 
time (Higgins et al., 1981; Inbar et al., 1990). 
2.2.3 Moisture 
Water is a necessity for metabolic processes of the 
decay microorganisms (Willson, 1989). In general, 40-65% 
moisture content of the mixture is the optimum range for 
composting processes. If the moisture level is below 40%, 
microbial activity will be inhibited. But if the moisture 
level is above 65%, pore space of the raw materials will be 
filled by the water thereby reducing the oxygen level 
(Biddlestone, 1971; Robinson and Stentiford, 1993). When 
the materials contain too little moisture, water added must 
be to reach the optimum moisture condition for composting 
(Rynk et al., 1992). Excessive moisture may lead to 
anaerobic conditions. 
2.2.4 Physical properties 
The physical properties of raw materials affect the 
porosity of the composting mass and determine the resistance 
to airflow and the level of aeration during composting (Rynk 
et al., 1992). Usually the porosity is determined by the 
particle size. Generally speaking, larger and more uniform 
particles can increase the porosity. But smaller particle 
size results in more available surface area for aerobic 
microbial activity (Glaub et al., 1984). So a compromise is 
required. In general, particle sizes ranging from 0.32 to 
5.08 centimeters diameter is recommended (Golueke, 1972; 
Rynk et al., 1992). 
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2.2.5 Acidity (pH) 
Usually, a pH level between 6.5 to 8.0 is preferred for 
the composting process, but the natural buffering capacity 
of the process makes it possible to work over a much wider 
range between 5.5 to 9.0. However, it is likely to be more 
effctive at a pH near neutral (pH=7.0) than it is at 5.5 or 
9.0 (Gray et al., 1973; Rynk et al., 1992). The pH of the 
organic materials is a v&ry important factor in the 
composting process particularly for raw materials containing 
high percentages of nitrogen. A pH above 8.5 favors the 
transformation of compounds with N to ammonia (NHj), which 
further adds to the alkalinity and tovolatilization losses 
of NH3 (Gray et al., 1973, Golueke, 1972). Though the 
materials and pH are changed during composting process and 
regardless of the pH of the initial materials, most finished 
composts have nearly neutral pH value at the end of the 
composting processes (Gloueke, 1972; Gray et al., 1973; Rynk 
et al., 1992; Brady, 1990). 
2.2.6 Temperature 
The heat produced during composting is a result of 
microbial activity. Temperature is the main gauge for 
following the composting process. The optimTim temperature 
range for composting is from 43°C to 66°C, because 
temperatures within this range kill pathogens, weed seeds, 
and fly larvae in the raw materials. Generally, once the 
temperature rise above 71°C, many microorganisms will die or 
become dormant. These results will lead to a slow-down in 
the composting processes (Rynk et al., 1992). As water 
evaporates from the raw material, the material cools. Most 
of the heat loss during composting is caused by the 
evaporation of water, so moisture must be maintained above 
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40% (Reinhart, 1993; Pinnette et al., 1993). Temperature 
change with the time is monitored carefully during the 
composting to determine stage of decomposition. 
2.3 Compost maturity 
The maturity of compost is an important factor for 
determining the successful application of compost in 
horticulture and agriculture. Maturity is defined as the 
degree of stability of compost in terms of chemical, 
physical, and biological properties. Immature compost 
applied to the soil inhibits plant growth or results in 
irregular plant growth. 
The phytotoxic effect of immature compost can be 
primarily attributed to the presence of large amounts of 
organic acids such as acetic acid, propionic acid, and 
butyric acid (Chanyasak et al., 1983a,b; Devleeschauwer et 
al., 1981). Also, decomposition of immature compost 
continues to consume oxygen and thereby reduces the 
availability of oxygen to the plant roots. Low oxygen causes 
reducing conditions, resulting in increased solubility of 
some trace metals because many trace metals have higher 
solubility in reduced form than in oxidized form (Zucconi et 
al., 1981). Trace metal contamination is also related to 
compost maturity, the more mature the compost is, the more 
Zn, Pb, Cu,and Cd become concentrated because of the loss of 
organic matter during decomposition (Anid, 1986). Moreover, 
when the immature compost has a high C:N ratio, it will 
result in a deficiency of nitrogen due to nitrogen 
immobilization by microorganisms. On the other hand, when 
an immature compost has very low C:N ratio, it may lead to 
an NHj toxicity to plant growth (Inbara et al., 1990b). So 
generally speaking, the quality of compost improves with age 
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and generally compost is mature after three to four months 
from the beginning composting period (Gouin, 1993). 
2.4 Properties of MSW composts 
The chemical properties of MSW compost depend greatly 
on the material composted and on the composting method. On 
average, the moisture content varies from 20 to 505s(w/w) . 
The pH is neutral to slightly alkaline and the average 
organic matter content is ahoMt 30% (Rosen et al., 1993). 
The high content of organic matter makes compost a very 
attractive soil amendment. In most composted MSW, the 
contents of N and P are higher than those in most soils, but 
the availabilities of both N and P are less than 15% of the 
total content (He et al., 1992). The K content of composts 
is lower than that in most agricultural soils, but it is as 
available in composts as in many K fertilizers (He et al., 
1992). Trace metals in most composts are much higher than 
most agricultural soils, particularly Cu, Zn, and Pb (Rosen 
et al., 1993). So repeated compost application to soils can 
lead to accumulation of trace metals in soils and may cause 
contamination of human and animal food. 
Compost particle size greatly influences porosity and 
salt concentrations. Smaller particles result in greater 
surface area, thus allowing for more rapid mineralization 
and an increased chance for salt accumulation. Also, as 
particle size decreases, porosity decreases, an important 
consideration when using compost in formulating potting 
media. Large particles (> 1.25 cm) not only create 
mechanical problems in potting and root growth but may also 
cause N stress, depending on the number of large particles 
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present and the fertilizer regime being used (Wootton et 
al., 1981; Gouin, 1993). 
2.5 Effects of compost application on soil properties 
The application of MSW and sewage sludge compost to 
agricultural lands causes similar effects on soil 
properties. Scientists have done general work to evaluate 
the effects on soil properties due to compost application. 
These results demonstrate the existence of positive and 
negative effects, but the positive effects far outweigh the 
negative effects (Khaleel et al., 1981). 
2.5.1 Effects on physical properties 
Physical properties of soils and media are improved for 
plant growth due to application of compost. These changes 
are generally attributed to the addition of organic matter 
from composts. Bulk density of field soils is reduced due 
to the addition of light-weight and bulky organic matter to 
the soils (Mays et al., 1973). But the bulk density of a 
sphagnum peat-based greenhouse mediiim is increased with 
compost addition, and air-filled porosity generally 
decreases because the use of compost leads to increase total 
solids in the medium (Siminis and Manios, 1990; Rosen et 
al., 1993). Polysaccharides and other biopolymers from 
composts can increase soil aggregate stability, which in 
turn can increase water infiltration, content and retention 
(Mays et al., 1973). 
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Soil microbiolgical proparties can be can be changed 
due to compost application. These changes are generally 
transient in nature. The intensity and duration depend on 
the nature, maturity, and amount of compost applied. 
Generally speaking, the less mature the compost and the 
higher the application level, the more pronounced the 
microbiological change will be (Miyashita et al., 1982; Pera 
et al., 1983). Total microorganism population, relative 
distribution of bacteria, fungi, and actinomycetes, and 
number of microorganisms for nitrification and 
denitrification may increase (Oouin, 1993; Hoitink et al., 
1991). Additionally, in potting media, compost may have a 
suppressive effect on soil^borne pathogens. The activity of 
microflora that decompose compost compete with disease 
organisms such as Pythium and Rhizoctonia for nutrients and 
carbon in potting media (Sanderson, 1980; Hoitink et al., 
1991). 
2.5.3 Effects on soil chemical propertieg 
Soil pH is a main factor affecting the availability of 
nutrients, especially micronutrients. Usually, most of the 
agricultural crops grow better in neutral condition. When 
composted MSW is applied to acidic soils, the soil pH will 
be increased and Al or Mn toxicity will be lessened (He et 
al., 1992; McConnell et al., 1993). Moreover, the soil 
cation exchange capacity (CEC) will be increased when MSW 
compost is applied. Soils having a high CEC retain 
nutrients preventing leaching by irrigation water or 
rainfall. Generally, the higher application rates of MSW 
compost, the higher the CEC. However when application rates 
are very low, they will not change or just have a very 
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little effect on CEC (Hortenstine and Rothwell, 1968; Mays 
and Giordario, 1989). 
Negative effects on soil chemical properties include an 
increase in the content of total extractable and 
bioavailable trace metals, total soluble salts content, and 
organic pollutants (Mays et al., 1973). High soluble salt 
levels are recognized as a factor inhibiting plant growth 
(Charysak et al., 1983; Judd and Cox, 1992). However, these 
negative effects do not always occur, and the extent varies, 
depending on the sources and application rates (He et al., 
1992; Petruzzelle et al., 1989). An increase in the total 
content of any trace metal in compost-treated soil has not 
necessarily led to a corresponding increase in plant uptake. 
The increase in extractable trace metal is small compared to 
the increase in total content of trace metals in soils due 
to compost application (Petruzzelle et al., 1985). 
Nevertheless, potentially hazardous levels of some trace 
metals in both soils and plants have been observed, 
particularly Cd and Zn (Petruzzelle et al., 1985; 1989). 
Currently, attempts are made to keep contaminants out of the 
composts by careful selection of materials, and nothing but 
Type I (Massachusetts Department of Environmental 
Protection) or Class I Compost (New York State Quality 
Standards for mixed MSW compost) can be used agriculturally 
(Gouin, 1989). Under new federal regulations (PART 503, 
1992 Clean Water Act), these composts are called Class A 
(Hoitink and Keener, 1993). 
2.5.4 Formulating the potting media 
The greenhouse-nursery industry is uniquely qualified 
to utilize sewage refuse compost. Production of ornamental 
plants requires large quantities of organic material to 
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formulate various medium. The formulation and use of 
sewage-refuse compost would be environmentally safe (Hoitink 
et al., 1991). Both metals and threats to human health are 
less a problem (Petruzzelle et al., 1989). 
Sludge compost can be used effectively in preparing 
potting mixes to grow transplants for ornamental, garden, or 
commercial purposes (Hornick et al., 1984). But sludge 
compost may supply levels of soluble salts too high for 
potting mixes, such levels are likely to cause dehydration 
of root cells, especially of young seedlings. Leaching of 
the compost to remove excess salts may be necessary before 
it can be used as a potting medium (Gouin, 1977; Hornick et 
al., 1984; He et al., 1992). Additionally, a sterile 
compost will help reduce costs of formulating potting mixes. 
It will reduce fertilizer needs and the need to sterilize 
and drench potting media(Bugbee and Frink, 1989). But the 
trace metals in composts are much higher than in most 
agricultural soils. Generally, the use of compost at 
greater than 50 percent by volume is wasteful of the 
nutrients and is not advisable (Hornick et al., 1989). So 
the highest percentage of compost by voliime in a growth 
medium is dependent on the species, the age of the plants, 
the type of compost (Bugbee and Frink, 1989; Chaney et al., 
1980; Hornick et al., 1984). 
2.5.5 The application of fertilizers 
Hortenstin and Rothwell (1968) showed that the nutrient 
value of MSW composts is similar to that of inorganic 
fertilizers. When applied at a high rate, composts will 
produce better results than sludge manure, and NPK 
fertilizer do. However, other studies suggest that the 
refuse composts contain very low nutrient content and that 
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when it is applied to soil, it should be supplemented with 
inorganic fertilizers (Terman et al., 1973; Tietjen, 1964). 
Some composts can supply essential plant nutrients, however 
the release rate is slow being similar to slow-release 
fertilizers (Sikora and Azad, 1993; Van der Werf, 1993). 
Because the composts are similar to slow-release 
fertilizers, composts supplemented with immediately 
available mineral fertilizers lead to more continuous and 
efficient nutrients availability for plant growth. The 
major nutrients in MSW compost, especially nitrogen can be 
supplemented with sewage sludge, or by inoculating nitrogen¬ 
fixing organisms into the composted materials (Hornick et 
al., 1984; Buchanan and Gliessman, 1991). Composts can 
provide 25 to 50% of the nitrogen requirement for some 
plants (Sikora and Azad, 1993). Nevertheless, although 
composts can supply nutrients to the plant, the combination 
of composts with NPK fertilizer are superior to the 
application of compost alone. 
2.5.6 The application of fungicides 
The use of compost can reduce the need for fungicides 
(Logsdon, 1990). When stabilized composts are used as a 
growth medium amendment, they may suppress damping-off 
disease organisms and other soil-borne plant pathogens 
(Hoitink et al., 1991; Rosen et al., 1993; Gouin, 1993). 
Usually, the organic matter must have decomposed adequately, 
then the pathogens cannot colonize on it directly, as they 
can be on live tissues. There also must be a very large 
microbial population present in the compost-amended 
container media (Hoitink et al., 1991). Additionally, 
sphagnum peat moss usually is introduced as a component in 
compost-amended container media because the organic matter 
and microflora in the peat moss influence suppression of 
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soil-borne*diseases. Because peat moss resists 
decomposition, sphagnum peat moss by itself usually does not 
sustain high microbial activity (Wolffhechel, 1988; Logsdon, 
1990) . 
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CHAPTER 3 
MATERIALS AND METHODS 
3.1 Materials 
3.1.1 Compost types 
In every experiment, standard commercial soilless 
medium (Fafard 3B, W. Springfield, Mass.) was chosen as a 
standard growth medium because It Is a representative 
commercial soilless medium of sphagnum peat moss, perlite, 
vermlcullte and aged pine bark. Three composted waste 
materials were used as growth medium amendments. The first 
one "Delaware Solid Waste Cocompost"(DL) consisted of 
cocomposted of sewage sludge and municipal solid waste 
produced by Delaware Solid Waste Authority. The second one, 
"MassNatural Compost"(MN), was composted chicken manure and 
cranberry fruit pomace. The third one, "Springfield Sewage 
Sludge Compost"(SS), was composted sewage sludge and wood 
chips from Springfield, Mass.. Growth media containing 50% 
sphagnum peat moss and 50% perlite or 60% sphagnum peat moss 
and 40% perlite mixture (0% compost or PP) were also used. 
The three types of waste compost were mlsed by hand 
separately in various proportions with sphagnum peat moss 
and perlite. 
3.1.2 Test plants 
Four species of plants were selected for the evaluation 
of composts: French marigold (Tagetes patula L. 'Bonanza 
Gold'), New Guinea Impatlens (Impatiens L. species hybrids 
'Selenia'), poinsettia (Euphorbia pulcherrima Willd 
22 
'Celebrate 2') and basil (Ocimum basiljmim l.). These 
species of plants are widely grown in commercial greenhouses 
in Massachusetts. 
French marigold and New Guinea impatiens are bedding 
plants. Recently, bedding plants have become more popular. 
Basil is also a bedding plants, but it is trown mainly as an 
edible herb. It is usually used in small amounts to add 
flavor to foods. Basil synthesizes aromatic and bioactive 
chemical compounds, and the compounds make the leaves, stems 
and roots smell redolent (Cox and Craker, 1994). Lately, 
poinsettia has become the outstanding potted plant in 
America in terms of wholesale value (Tayama and Hanniford, 
1988) . Especially during the Christmas season, the demand 
for poinsettia is very high. 
3.2 Experimental methods 
3.2.1 Propagation and Transplanting 
Experiment 1. Seeds of French marigold (Ball Seed Co., 
W. Chicago, IL) were sown in plug trays filled with 
vermiculite on 23 February/1993. When the seedlings were 
about three-weeks old, they were transplanted (24 
March/1993) to 10-cm diameter standard plastic pots of 
growth media. This experiment ended on 19 May/1993. 
Experiment 2. New Guinea impatients were propagated as 
terminal stem cuttings (Paul Eche Poinsettias, Encinitas, 
CA). Cutting were rooted in vermiculite on 4 March/1993 and 
then were potted in 10-cm diameter pots on 8 April/1993. 
This experiment ended on 4 June/1993. 
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Experiment 3. Rooted cutting of poinsettia (Paul Eche 
Poinsettias, Encinitas, CA) were obtained from a commercial 
propagator and were potted in 15-cm diameter plastic 
"azalea" pots on 31 August/1993. This experiment ended on 
10 December/1993. Poinsettias were "pinched" on 19 
Septembe/1993 to encourage branching. 
Experiment 4. Seeds of basil (Ball Seed Co., W. 
Chicago, IL) were sown in plug trays filled with vermiculite 
on 23 March/1994. When seedlings were ^d^out one-month old, 
they were transplanted (22 April/1994) to 10-cm diameter 
standard plastic pots. This experiment ended on 23 
May/1994. 
3.2.2 Growth medium treatment 
For marigold and New Guinea impatiens, growth media 
contained 50% (by volume) perlite and 20%, 30%, and 40% of 
the three test composts with the remainder comprised of 
sphagnum peat moss (Table 1). Two soilless media, 50% 
sphagnum peat moss and 50% perlite mixture and Fafard 3B 
were used as standard media. 
For poinsettia and basil, the soilless media contained 
40% perlite and 30%, 40%, 50%, and 60% of three test 
composts with the remainder comprised of sphagnum peat moss 
(TaM ft 2) . Two soilless media, 60% sphagnxim peat moss and 
40% perlite mixture and Fafard 3B were used as standard 
media. 
In all of the four experiments, dolomitic limestone at 
a rate of 3 kg/m' was added to adjust pH and supply calcium 
and magnesium. 
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3.2.3 Fertilization 
The test plants in all treatments were fertilized by 
hand with Peter's Peat-lite Special 20-10-20 (N, P^O^, K^O, 
Peter's Peat-lite Specail W.R. Grace and Co., Fogelsville, 
Pa) solution twice a week, about three days apart, beginning 
at potting and continuing throughout the experiment. For 
basil and New Guinea impatiens, about 65 ml of a 150 mg 
N/liter fertilizer solution was applied. For marigold, 
about 65 ml of a 200 mg N/liter fertilizer solution was 
applied. But for poinsettia, about 90 ml of a 200 mg 
N/liter solution was applied. 
3.2.4 Experimental design and data analysis 
All of the experiments were conducted in a glass 
greenhouse maintained as closely as possible at 21°C day and 
18°C night temperatures. Each experiment was a completely 
randomized design with six to eight single plant replicates 
per growth mediiun treatment. 
All of the experimental data was analyzed by regression 
analysis, analysis of variance and general linear models 
procedure, and Duncan's New Multiple-Range Test according to 
the procedure of Damon and Harvey (1987) by using the SAS 
software program (SAS Institute, 1985). The model included 
all three test composts and all four or five compost levels 
for different composts plus the commercial mix Fafard 3B. 
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3.3 Growth medium analysis 
3.3.1 Growth mediTim sampling 
At potting , growth media of each compost composition 
were saved for analysis. Samples were screened through a 
20-mm opening (#10) screen after air-drying. The bulk 
density, electrical conductivity (EC), and pH of each 
compost or mixed product were determined at the start and 
the end of the experiments. Results of analysis provided 
the beginning properties of each production and assessed 
changes that occurred during production of the plants. 
3.3.2 Determining of bulk density in growth media 
Bulk density is defined as the weight of a soil or 
other growth medium per unit of volume. It is often 
expressed as gm per c.c.(ml). At the start and the end of 
experiment, growth medium samples of each composition were 
air-dried and did not sieve the samples. Partially dill a 
500 ml graduate with growth medium. Top the base of the 
graduate three to four times on a thin sheet of Styrofoam to 
settle the growth medium. Then record the volume. Empty 
the sample into another container and weigh it. Record the 
weight. Calculate bulk density in gm per ml. 
3.3.3 Determining the soluble salts and pH in growth media 
The 1:2 (growth medium :deionized water) extract method 
was used to determine growth medium EC and pH using a 40-ml 
sample of growth medium. Air—dried growth medium was sieved 
to pass a 20-mm opening (#10) screen. Then a 40-ml sample 
was placed in a 125-ml flask, 80 ml of deionized water was 
28 
added. The suspension was allowed to stand for 30 minutes 
and mixed occasionally. After 30 minutes, the suspension 
was filtered through Whitman #1 filter paper held in the 
glass funnels. After filtering EC and pH were determined 
using standard laboratory instruments. 
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CHAPTER 4 
RESULTS AND DISCUSSION 
4.1 Experiment 1 
4.1.1 Starting bulk density, electrical conductivity and dH 
of each growth medium for marigold 
The bulk density of all of the three types of test 
media increased with compost level (Table 3). The 
acceptable bulk density of soilless medium is 0.2 
g/c.c.(Fig.4-1). With the addition of compost were all 
above the typical bulk density level.. The EC and pH were 
also increased with the level of compost (Table 4). 
Generally speaking, the optimum EC value of soilless growth 
medium is 1.0 mmho/cm for growing marigolds (Fig.4-2), so 
the EC of Springfield sewage sludge compost was too low for 
marigold growth. But for the media containing MassNatural 
and Delaware composts, the EC were higher than the optimum 
value. The pH of all media was within the optimum range 
(Cornell Recommendations for Commercial Floriculture Crops. 
1982. Cornell University, Ithaca, NY). 
4.1.2 Final electrical conductivity and pH of each growth 
medium for Marigold 
The EC of all treatments decreased by the end of the 
experiment (Table 5). Excessively high EC is associated 
with poor plant growth (Hammer, 1988). If the salts level 
are too high, heavy watering or leaching will reduce the 
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level because the fertilizer materials contributing to 
salinity are water soluble (Hammer, 1988). Leaching and 
plant uptake probably reduced EC during this experiment. 
As to the final pH, all of the pH value ended lower 
than the initial values no matter the compost level. Nelson 
(1994) observed that dissolution of limestone in the root 
zone will give a constant rise in pH for several weeks into 
the crop; especially when the water is alkaline. In this 
experiment, acidifying fertilizer (20-10-20) was continually 
applied as the plants grew and therefore the growth medium 
pH was acidic at harvest. 
4.1.3 Effects of MSW composts on the growth of marigold, and 
growth medium dH and EC 
Shoot dry weight was affected by compost level of three 
test composts (Fig.4-3). Dry weight increased with compost 
level up to 40^, but growth was restricted when in 100^ 
compost. These results may indicate that marigold growth 
was limited by high level soluble salt levels (Chaney et 
al., 1980; Heunmer, 1988) or some other unfavorable factor 
with 100% compost such as too much NH^-N or poor drainage 
and aeration (Rosen, Halbach and Swanson, 1993). 
Plant heights were greatest for marigold grown in 
medium 30% and 100% SS compost, followed by 0%, 20% and 40% 
(Fig.4-4). For MN compost, the addition of compost 
increased plant height up to 40%. For DL cocompost, the 
plant height decreased as the compost level increased. It 
is apparent that both compost type and compost level greatly 
affect plant height. 
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In terms of flower number, the addition of compost resulted 
in more flowers no matter which type of compost was used 
(Fig.4-5), Generally flower number was highest at 30% or 
40% compost. 
EC was not greatly affected by different compost level 
for SS and DL composts (Fig.4-6). For MN compost, the 
applied compost level significantly affected the EC value. 
But the EC differences between each compost level at the end 
of experiment were smaller than that at potting. 
Increasing compost level resulted in slightly lower pH 
values at the end of experiment (Fig.4-7). The pH 
differences between different compost level were larger for 
SS than MN and DL composts. But generally speaking, all of 
the pH values were neutral except of the 100% SS compost 
growth media which was more acidic. 
4.1.4 Comparison between Fafard 3B commercial growth medixam 
and compost media for marigold 
In this experiment, the Fafard 3B was used as a 
standardmedium, because it is a representative commercial 
soilless medixim. Fafard 3B consists of sphagnum peat moss, 
perlite, vermiculite, and aged pine bark. 
Marigolds grown in 50% sphagnum peat moss and 50% 
perlite, SS compost media, and DL compost media had less 
shoot dry weight than plants in Fafard 3B. However, plants 
grown with MN compost had the same shoot dry weight as those 
in the standard medium, Fafard 3B (Fig.4-8) . There was no 
significant difference in height between the plants grown in 
composts or Fafard 3B (Fig.4-9) 
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Plants grown in all of the test composts had fewer flowers 
than Fafard 3B (Fig.4-10). MN and DL compost had a higher 
EC value than Fafard 3B (Fig.4-11). The EC of 0% compost 
and SS compost was similar to that of Fafard 3B. The pH of 
0%, MN and DL composts were significantly higher than that 
of Fafard 3B (Fig.4-12). On the other hand, the pH of SS 
compost was significantly higher than that of Fafard 3B. 
But generally speaking, all of the pH values of the growth 
media in this experiment fell between 6.5 to 7.2, an 
acceptable range for marigolds. 
4.1.5 The comparison of three test composts for marigold 
In terms of plant height, there was no significant 
difference among composts (Table 6). The media containing 
MN compost produced the heaviest marigold plants, followed 
by DL cocompost. The greatest number of flowers developed 
on plants grown in the media containing MN or DL composts. 
Considering EC and pH parameters, the best growth response 
of marigolds occurred in the medium of MN compost. 
4.1.6 Conclusion 
There were no symptoms of any disease or other 
microbial activity affecting the marigold plants at any time 
during the experiment. Although the EC of MN and DL compost 
were excessive at the start, EC can be reduced to avoid root 
injury from the soluble salts by leaching at every watering. 
So by the end of the experiment, the EC had been greatly 
lowered to a safe range for growing marigolds. On the 
contrary, the pH of all of the growth media increased to 
close to the neutral range by the end of the experiment. 
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Generally speaking, the commercial mix Fafard 3B, was the 
best growth mediiim for marigolds. In terms of shoot dry 
weight and plant height, the MN compost can be thought as 
nearly comparable to Fafard 3B. But when 100% MN compost 
was used, growth was depressed. Although plants in the SS 
compost showed the least growth response compare to the 
others, the plants were otherwise normal in appearance. 
Marigolds could be grown in 100% SS compost with no 
reduction in growth. As for the media containing DL 
compost, it showed the compared^le growth response to MN 
compost except in terms of the shoot dry weight. 
4.2 Experiment 2 
4.2.1 Starting bulk density, EC and pH of each growth medium 
for New Guinea imoatiens(NGI) 
As in the marigold experiment, bulk density increased 
with increasing the proportion of compost in the growth 
medium (TaODle 7). The addition of compost resulted in the 
larger bulk density than the acceptable value, 0.2 
g/c.c.(Fig.4-13). In general, pH and EC increased with 
compost level in the growth medium (TzJDle 8). In the case 
of SS compost, there was little effect of compost level on 
pH and EC. The optimum EC value of soilless growth medium 
is 1.0 mmho/cm (Fig.4-14), so the EC of SS compost was too 
low for NGI growth. But for the media containing MN and DL 
composts, the EC were higher than the optimum value. High 
EC is of particular concern because NGI are particularly 
sensitive to moderate to high (1.0 to 1.5 mmho/cm) EC of 
growth medium (Judd and Cox, 1993). If the growth medium 
develops too high (>1.5 mmho/cm) on EC level, the 
development of NGI well be seriously inhibited. 
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4.2.2 Final EC and dH of each growth medium for New Guinea 
impatiens(NGI) 
By the end of the experiment, the EC values were 
considerably reduced by watering (Table 9). Comparing Table 
8 and Table 9, the beginning EC of growth medixim containing 
DL cocompost was significantly greater than that at the end 
of experiment. For the media with SS compost, the soluble 
salts content did not change during the growing period. The 
pH of each growth medium reached the neutral range by the 
end of the experiment (Table 9). 
4.2.3 Effects of MSW compost level on growth response, EC. 
and pH for New Guinea impatiens 
Compost level had little effect on shoot dry weight of 
NGI in the media including SS and DL compost (Fig.4-15). 
But for the media containing MN compost, growth increased 
with the addition of MN compost into the growth medium. The 
mix involving 20% MN compost gave most shoot dry weight. 
Size index (SI=[Height+(Widthl+Width2)/2]/2) was affected by 
different levels of the three test composts (Fig.4-16). 
Size index is regularly used to measure plant size, 
especially for plant species that are broader than tall. 
Size index increased with compost level with MN, but 
decreased above 20% with SS and DL. Increasing the level of 
MN and DL composts above 20% increased the niimber of 
branches (Fig.4-17). Compost level had little effect on 
branch number with SS compost. The final EC of media 
containing SS compost were not greatly affected by the 
applied compost level (Fig.4-18) the compost level, all 
being higher than that of the SS compost. The final pH of 
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all compost media were near neutral range at all compost 
levels (Fig.4-19). For SS compost, increasing the compost 
level in the medium did not greatly affect pH.. However, as 
the level of MN or DL compost increased, pH also increased. 
4.2.4 The comparison between Fafard 3B comme-mjal growth 
medium and compost media for NGI 
Plants grown in media including MN and DL compost had 
significantly more dry weight (Fig.4-20) than those grown in 
Fafard 3B, 50^ sphagnxim peat moss and 50% perlite mixture, 
and the media containing SS compost. In terms of the size 
index (Fig.4-21), NGI grew larger in the media containing MN 
and DL composts and in the growth medium consisting of 50% 
sphagnxim peat moss and 50% perlite mix than in Fafard 3B. 
The growth response of NGI in the medium containing SS 
compost was comparable to that in Fafard 3B. Plants grown 
in growth media containing MN compost developed more 
branches than in the other treatments (Fig.4-22). Branching 
in other compost media were comparable to Fafard 3B. Growth 
medium EC varied with compost type (Fig.4-23). All of the 
media containing compost had higher EC than that of Fafard 
3B. All of the EC values were below 0.25 mmho/cm. On the 
other hand, the pH value of the media comprising SS, MN and 
DL composts were significantly higher than Fafard 3B, but 
the pH of all media ranged between 6.5 and 7.0 (Fig.4-24). 
4.2.5 The comparison of three test composts for NGI 
The growth media containing MN compost resulted in the 
best NGI, in terms of size index, shoot dry weight, and the 
nximbers of branches (Tcdale 10) . The EC and pH values of 
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69 
three test composts were significantly different from each 
other, but in practical terms were very similar. The pH 
values were at or close to 7.0, and the EC was below 
0.25mmho/cm. Although the EC of the medium containing SS 
compost was below 0.15 mmho/cm, no nutrient deficient 
symptoms were observed on N6I plants. 
4.2.6 Conclusion 
Differences in the bulk density, growth medium EC, and 
pH at the start of the experiment did not cause any symptoms 
of nutrient deficiency or toxicity during this study. This 
may be due to continual application of fertilizer and 
regular irrigation during the growth period. In general, 
the compost-based media exhibited considerable similarity in 
EC and pH at the end of experiment (Table 9) . Growth data 
indicated that the combination of 20% MN compost with 30% 
peat moss and 50% perlite resulted in the best growth of 
NGI. Less growth resulted in media containing 30% and 40% 
MN compost probably due to the high growth medium EC at 
potting. 
Considering all of the growth data, all three test 
composts and the mixture of 50% sphagnum peat moss and 50% 
perlite supported plant growth as well or better than Fafard 
3B. All of these compost media can be used to grow NGI, but 
care must be taken not to use too much compost, because of 
the high EC levels at potting. 
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4.3 Experiment 3 
4.3.1 Starting bulk density, EC and dH of each growth medium 
for poinsettia 
In this experiment, in addition to the same compost 
percentage as Experiment. 1 and 2, a composition of 60^ 
compost and 40% perlite without peat moss was included. The 
bulk density increased with the addition of each compost 
(Table 11), which resulted in the larger bulk density than 
the acceptable value, 0.2 g/c.c.(Fig.4-25). Because the 
acceptable soluble salt value of soilless growth medium is 
1.0 mmho/cm (Fig.4-26), the EC values of all compost media 
was higher than that, excepting the medium containing 30% 
and 40% SS compost and the medium containing 50% sphagnum 
peat moss and 50% perlite (Table 12). The pH increased with 
compost level for all three test composts, and the pH of all 
exceeded Fafard 3B. 
4.3.2 Final EC and pH of each growth medium for poinsettia 
The final EC values of compost media were very similar 
and slightly higher than desirable for growing poinsettia 
(0.5 to 1.8 mmho/cm) (Cornell Recommendations for Commercial 
Floriculture Crops. 1982. Cornell University, Ithaca, NY). 
In general the EC of three test composts declined, reaching 
close to the optimum range at the end of the experiment. 
Final EC increased with the increasing compost level (Table 
13). In terms of pH, the final pH of the media containing 
SS and DL compost were lower than that of the starting 
except for the mixture of 30% DL compost. On the other 
hand, for the media including MN compost, the pH increased 
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by the end of this study with the exception of 60% MN 
compost growth medium. Generally speaking, the final pH and 
EC were about optimum for growing poinsettia (Cornell 
Recommendations for Commercial Floriculure Crops. 1982. 
Cornell University, Ithaca, NY). 
4.3.3 Effects of level of MSW composts on the growth and 
growth medium EC and pH for poinsettia 
The shoot dry weight of poinsettia was affected by 
different compost types and levels of composts (Fig.4-27). 
For the media containing SS compost, the addition of compost 
resulted in more dry weight compared to growth medium with 
no compost; there was little difference in dry weight 
between plants grown in media containing 40%, 50% or 60% SS 
compost. For MN compost, plants grown with 30% or 50% 
compost were significantly heavier than those with 40% or 
60% compost. In the case of DL compost, the most shoot dry 
weight occurred in the media including 30% or 40% compost. 
Size index as affected by compost type and level generally 
paralleled shoot dry weight (Fig.4-28). With the exception, 
of MN size index decreased above 30% compost. Increasing 
compost level had the most inhibitory effect on plant size 
when DL was the compost. Bract dicuneter was largest for all 
composts at 30%, smaller bract dicuneter resulted where no 
compost was in the growth medium and a compost levels above 
30% (Fig.4-29). EC measurements made at the end of the 
experiment revealed an overall increase with increasing 
compost level (Fig.4-30). However, in all treatments EC 
level was within the range acceptable for mature 
poinsettias. Growth medium pH fell between 6.0 and 6.4 in 
77 
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tr©atni©nts (Fig«4”31) • Th© ©ff©ct of compos't l©v©l 
vari©d with compost typ© and diff©r©nc©s cannot b© r©adily 
©xplain©d. 
4 Comparison b©tw©©n Fafard 3B comm©rcial growth m©dium 
and compost m©dia for poins©ttia 
Shoot dry weight of poinsettias grown in SS or MN 
compost media was significantly greater than that of plants 
grown in Fafard 3B (Fig.4-32). However, size index did not 
reflect this difference (Fig.4-33). In terms of bract 
diameter (Fig.4-34), there was no difference between 
production in compost media and Fafard 3B. ECs of three 
compost-based media were significantly higher than that of 
the commercial mix Fafard 3B (Fig.4-35). The growth medium 
without compost had EC similar to that of Fafard 3B. The 
final pHs of the media containing SS or MN compost and 
growth medium containing no compost were higher than that of 
Fafard 3B (Fig.4-36). But the pH of DL.compost-based medium 
was not different from that of Fafard 3B. 
4.3.5 The comparison of three test composts for poinsettia 
Shoot dry weight, size index, and bract diameter of 
Poinsettia were greatest when plants were grown in the media 
containing the MN compost followed by SS compost media 
(Table 14). The ECs of all three compost media ranged 
between 0.5 and 1.8 mmho/cm satisfactory for established 
plants. pH was also within the satisfactory range for 
poinsettia. Although growth data indicated significant 
differences between plants in the different media existed, 
it should be pointed out that most of the poinsettia were 
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judged to be of marketable quality at the end of the 
experiment. 
4.3.6 Conclusion 
Generally, poinsettias are considered to be susceptible 
to nutrient deficiencies and soil-borne diseases. From the 
initial growth media data, it was clear that the media 
containing DL cocompost had excessive EC and the media with 
SS compost had lower than desirable EC. At the end of 
experiment, generally all of the EC values fell within the 
desirable range for mature poinsettia. with the 
incorporation of limestone, the pH of each growth medium 
finished at or near the optimum range for poinsettias. 
Overall the growth medium containing 30% MN compost, 30% 
peat moss, and 40% perlite resulted in the most shoot dry 
weight, the largest, bracts, and the largest overall size of 
poinsettia. Generally speaking, except for the highest 
levels of DL, all of the compost growth media studied here 
could be used for growing poinsettias. 
4.4 Experiment 4 
A.» 4.1_Initial bulk density, EC, and pH of compost growth 
medium for basil 
Bulk density, pH, and EC tended to increase with the 
level of test composts (Table 15 and 16). The bulk density 
increased with the addition of each compost (Table 16), 
which resulted in the larger bulk density than the 
acceptable value, 0.2 g/c.c.(Fig.4-37). The EC of compost 
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niGdla W0r© higliGr 'tha.n 'thG acc©ptabl6 valu© (Fig.4—38) 
(Corn©ll R©coinin©ndations for Coinin©rcial Floricultur© Crops. 
1982. Corn©ll Univ©rsity, Ithaca, NY), i.o mmho/cm, with th© 
©xc©ption of th© EC of th© m©dia containing 30%, 40% and 50% 
SS composts. Th© m©dia containing DL cocompost showed th© 
highest EC (Table 16). (Cornell Recommendations for 
Commercial Floricultur© Crops. 1982. Cornell University, 
Ithaca, NY). In general, the initial pH of all the growing 
media fell within the desirable range 6.0 to 7.0 (Cornell 
Recommendations for Commercial Floriculture Crops. 1982. 
Cornell University, Ithaca, NY.). 
4_. 4.2 Final pH and EC values of growth media for basil 
The optimum growth medium pH for basil is about 6.0 to 
7.0 and the final pH of all media containing different 
composition of compost were slightly below this range at the 
end of the experiment (Table 17). At the end of the 
experiment , EC values were substantially lower than they 
were initially. EC of compost media tended to increased 
with compost level. Only the EC of the media containing 60% 
MN compost and 40%,' 50%,or 60% DL compost were higher than 
that of Fafard 3B (0.31 mmho/cm). 
4.4.3 Effects of MSW compost level on the growth of basil 
and growth medium EC and dH 
Level of SS and DL compost did not greatly influence 
the height of basil (Fig.4-39). For the media containing MN 
compost, plant height generally increased with compost level 
but for a reason which cannot be explained, height of plants 
grown in the mix containing 50% MN compost was less than 
that of other MN treatments. In terms of shoot dry weight 
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(Fig.4-40), the most resulted from growing plants in media 
containing 30% compost. Above 30% compost shoot dry weight 
declined slightly but still exceeded that of plants grown in 
the medium with no compost. Final EC increased with compost 
level and reached the highest levels with DL (Fig.4-4i). 
There was no consistent effect of compost type or compost 
level on growth medium pH at the end of the experiment 
(Fig.4-42). 
4.4.4 A comparison between Fafard 3B commercial growth 
medium and compost media for basil 
The height of plants grown in media containing SS 
compost was significantly less than that of the Fafard 3B 
(Fig.4—43). The height of plants in the other two compost 
media were comparable to Fafard 3B. But considering the 
shoot dry weight of basil (Fig.4-44), Fafard 3B resulted in 
significantly more shoot dry weight than the other four 
treatments. The final pH of the compost growth medium were 
not different from Fafard 3B (Fig.4-45); pH of the growth 
medivim containing no compost was slightly lower. Expecting 
for the growth media containing MN compost, the EC of the 
other three treatments were significantly different from 
that of Fafard 3B (Fig.4-46). The media containing DL 
compost had higher EC value, but the media containing SS 
compost and with no compost had lower EC than that of Fafard 
3B. 
4.4.5 The comparison of three test composts for basil 
In terms of plant height, the use of a containing MN 
and DL compost resulted in the most growth (Table 18). But 
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considering the shoot dry weight, adding all of the three 
composts were all comparable to one another. The final EC 
value of the growth media containing DL cocompost was 
significantly higher than that of the other media. However, 
there was no large difference between composts in terms of 
final pH. 
4.4.6 Conclusion 
At the end of experiment with basil, some symptoms of 
nutrient disorder, and Rhizoctonium infection at the growing 
medium line was found. For example, the margins of old 
leaves curled upward possibly symptomatic of ammonium 
toxicity or potassium deficiency. Symptoms were observed on 
plants growing in media of all three compost types. 
Additionally, some plants in the growing media containing 
30%, 40%, 50%, and 60% DL cocompost wilted during the 
experiment, the result of a Rhizoctonium infection of the 
basal portion of the stem. 
In terms of overall growth, basil grew best in Fafard 
3B. The medium containing MN compost was next in 
performance. In the media containing MN compost, mixing 
30%, 40% or 60% compost with the remainder of peat moss and 
perlite were desirable. Herbs are generally best suited to 
growing media having lower EC values than other types of 
greenhouse plants (Cox and Craker, 1994) The compost media 
tested in this study may held too much water or had too high 
EC values to be satisfactory for basil. 
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CHAPTER 5 
CONCLUSION 
The overall growth response to the compost-based growth 
media varied greatly and depended on the species tested. 
After this study, we found that the commercial soilless 
medium, Fafard 3B, was the best growth medium for marigold 
or basil. As for the New Guinea impatiens and poinsettia, 
the medium containing MN compost supported plant growth as 
well as or better than Fafard 3B. The media DL and SS 
composts were also acceptable substances for Fafard 3B for 
growing New Guinea impatients and poinsettia. The compost 
level resulting in the best growth for each test species 
differed with compost type. Marigolds or New Guinea 
impatiens grew best in the media including 20%, 30%, or 40% 
MN compost. Growing media containing 30% or 50% MN compost 
were regarded as most desirable for poinsettia. For growing 
basil, the mixes of 30%, 40% or 60% MN compost level were 
acceptable, but basil did not grow as well in them as in 
Fafard 3B. 
The chemical and physical properties varied somewhat 
with each experiment probably because a new batch of growth 
medium was prepared for each experiment. So the growing 
media for plants production should be tested prior to the 
addition of any fertilizer or liming materials. The 
beginning bulk density, EC, and pH increased with the level 
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of compost. Usually the bulk density of the compost media 
was consistently above that of Fafard 3B or the growth 
medium consisting of 50% sphagnum peat moss and 50% perlite. 
This resulting extra weight would be considered a 
disadvantage to compost media-used by many commercial 
growers. Also, the excessive EC levels at planting in the 
MN and DL media could be problematic for plants grown from 
seedlings or cuttings with limited root systems. However, 
in most cases the plants grown in this study seemed to 
overcome this problem and finish acceptable for marketing. 
Undoubtedly, this response was due to a rapid dilution and 
flushing of the salts with irrigation and leaching. The pH 
of all compost media appeared to be adequately adjusted and 
controlled by the limestone added at planting. 
110 
LITERATURE CITED 
Aziid, P. J. 1986. Evaluation maturity and metal transfer of 
MSW compost. Biocycle 27(l):46-47. 
Briderback, T. C., W. C. Fonteno, and D. R. Johnson. 1982. 
Physical properties of media composted of peanut hulls, 
pine bark, and peat moss and their effects on azalea 
growth. J. Amer. Soc. Hort. Sci. 107:522-525. 
Brady, N. C. 1990. The nature and properties of soils-lOth 
ed. New York Inc.. 
Buchanan, M. and S. R. Gliessman. 1991. How compost 
fertilization affects soil nitrogen and crop yield. 
Biocycle 32(12):73-77. 
Bugbee, G. J., and C. R. Frink. 1989. Composted waste as a 
peat substitute in peat-lite media. HortScience 24(4):625- 
627. 
Chaney, R. L., J. B. Munns, and H. M. Cathey. 1980. 
Effectiveness of digested sewage sludge compost in 
supplying nutrients for soilless potting media. J. Amer. 
Soc. Hort. Sci. 105(4):485-492. 
Chanyasak, V., A. Katayama, M. Hirai, S. Mori, and H. 
Kubaya. 1983a. Effects of composting maturity on growth of 
komatsuna (Brassica rapa, var. pervidis) in Nenbaner's 
pot: I. Comparison of growth in compost treatment with 
that in inorganic nutrient treatment as controls. Soil 
Sci. Plant Nutr. 29:239-250. 
Chanyasak, V., A. Katayama, M. Hirai, S. Mori, and H. 
Kubaya. 1983b. Effects of composting maturity on growth of 
komatsuna (Brassica rapa, var. pervidis) in Nenbaner's 
pot:II. Growth inhibitory factors and assessment of degree 
of maturity by org-C/ org-N ratio of water extract. Soil 
Sci. Plant Nutr. 29:251-259. 
Cox, D. A. and L. E. Craker. "Herbs" in Tips on Growing 
Bedding Plants Tayama, H. K., T. J. Roll, and M. L. 
Gaston, eds. Columbus, OH: Ohio Flor, Assoc. 1994. pp.30- 
39. 
Damon, R. A., Jr. and W. R. Harvey. 1987. Experimental 
design, ANOVA, and regression. Harper & Row, New York. 
DeVleeschauwer, D., O. Verdonck, and P. V. Assche. 1981. 
Phytotoxicity of refuse compost. Biocycle 22(1):44—46. 
Ill 
Fitzp&tnck/ G»E* 1989* Solid w&sto composts ss ^irowlzi^ 
media. Biocycle 30(9):62-64. 
Gla\ib, J. C., L. F. Diaz, and G. M. Savage. 1984. Preparing 
municipal solid waste for composting. Biocycle 25(8):32- 
36. 
Gleen, J., and D. Higgle. 1991. The state of garbage in 
America. Biocycle 31(4):34-38. 
Golueke, C. G. 1972. Composting-A study of the process and 
its principles. Emmaus, Pennsylvania: Rodale Press, Inc.. 
Gouin, F. R.. 1977. Conifer tree seedling response to 
nursery soil amended with composted sewage sludge. 
HortScience 12:341-342. 
Gouin, F. R. 1989. Compost standards for horticultural 
industries. Biocycle 30(2):42-48. 
Gouin, F. R. 1993. Utilization of sewage sludge compost in 
horticulture. HortTechnology 3(2):161-163. 
Gray, K. R., A. J. Biddlestone, and R. Clark. 1973. Review 
of composting-Part II:Process and products. Process 
Biochemistry 8(10):11-15. 
Hammer, P. A. "Nutrition" in Tins on Growing Poinsettias 
Tayama, H. K., T. J. Roll, and M. L. Gaston, eds. 
Columbus, OH: Ohio Flor, Assoc. 1989. pp.:7-10. 
He, X-T, S. J. Traina, and T. J. Logan. 1992. Chemical 
properties of municipal solid waste composts. J. Environ. 
Qual. 21:318-329. 
Higgins, A. J. et al. 1981. Mixing systems for sludge 
composting. Biocycle 22(5):18-22. 
Hoitink, H. A. J. and H. M. Keener (eds.). 1993. Science and 
engineering of composting. Renaissance Publ., Worthington, 
Ohio. 
Hoitink, H. A. J., Y. Inbar, and M. J. Boehm. 1991. Status 
of compost-amended potting mixes naturally suppressive to 
soilborne diseases of floricultural crops. Plant Disease 
75(9):869-873. 
Hornick, S. B., J. J. Murray, R. L. Chaney, L. J. Sikora, J. 
F. Parr, W. D. Burge, G. B. Willson, and C. F. Tester. 
1984. Sewage sludge compost for soil improvement and plant 
growth. Florists Review:20-23, Oct.. 
112 
Hortenstine, C. C. and D. F. Rothwell. 1968. Garbage compost 
as a source of plant nutrients for oats and radishes. 
Compost Science 9(2):23-25. 
Inbar, Y., Y. Chen, Y. Hadar, and H. A. J. Hoitink. 1990. 
New approaches to compost maturity. Biocycle 31(12):64-69. 
Judd, L. K. and D. A. Cox. 1992. Growth of New Guinea 
Impatiens inhibited by high growth medium electrical 
conductivity. HortScience 27(11);1193-1194. 
Khaleel, R., K. R. Reddy, and M. R. Overcash. 1981. Changes 
in soil physical properties due to organic waste 
applications. J. Environ. Qual. 10:133-141. 
Logsdon, G. 1990. Plant protection through compost. Biocycle 
31(1):52-54. 
Logsdon, G. 1993. Turnaround in the poultry industry. 
Biocycle 34(2):60-63. 
Mathur, S. P., et al. 1988. Composting seafood wastes. 
Biocycle 29(9):44-49. 
Mathur S. P., M. Schnitzer, and P. Schuppli. 1990. The 
distribution of nitrogen in peat-based composts of manure 
and fisheries wastes. Biological Agriculture and 
Horticulture 7:153-163. 
Mays, D. A., G. L. Terman, and J. C. Duggan. 1973. Municipal 
composts: Effects on crop yields and soil properties. J. 
Environ. Qual. 2:89-92. 
Mays, D. A., and P. M. Giordano, 1989. Landspreading 
municipal waste compost. Biocycle 30(3):37-39. 
McConnell, D. B., A. Shiralipour, and W. H. Simith. 1993. 
Compost application improves soil properties. Biocycle 
34(4):61-63. 
Miyashita, K., T. Kato, and S. Tsuru. 1982. Actinomycetes 
occurring in soil applied with compost. Soil Sci. Plant 
Nutr. 28:303-313. 
Muirhead, T., P. LaFond, and S. Buckley. 1993. Odor control 
for biosolids composting. Biocycle 34(2):64-70. 
Nelson, P. V. "Nutrition" in Tins on Growing Bedding Plants. 
Tayama, H. K., T. J. Roll, and M. L. Gaston, eds. 
Columbus, OH: Ohio Flor, Assoc. 1994. pp.:62-64. 
Northeast Regional Agricultural Engineering Service. On-farm 
composting handbook. NRAES-54. Ithaca, New York. 1992. 
113 
Pera, A., 6. Vallini, I. Sireno, m. L. Bianchin, and M. D, 
Bertoldi. 1983. Effects of organic matter on rhizosphere 
microorganisms and root development of sorphum plants in 
two different soils. Plant Soil 74:3-18. 
Petruzzelle, G.^ L. Lubrano, and G. Guidi. 1985. Heavy metal 
extractability. Biocycle 30(2):46-48. 
Petruzzelle# G./ L. LubranO/ and G. Guidi. 1989. Uptake and 
chemical extractability of heavy metals from a four year 
compost-treated soil. Plant Soil 116:23-27. 
Pinnette, J. R., M. D. Giggey^ G. E. Hendry, and C. M. 
Richardson. 1993. Moisture balance of an open biofilter. 
Compost Sci. Util. l(2):8-22. 
Reinhart, D. R., S. J. Keely, and D. R. Vogt. 1993. 
Composting of yard waste and wastewater treatment plant 
sludge mixtures. Compost Sci. Util. l(2):58-64. 
Richard, T. L. and M. C. Chadsy. 1990. Environmental impact 
of yard waste composting. Biocycle 31(4):42-46. 
Robinson, J. J. and E. I. Stentiford. 1993. Improving the 
aerated static pile composting method by the incorporation 
of moisture control. Compost Sci. Util. l(2):52-68. 
Rosen, C. J., T. R. Halbach, and B. T. Swanson. 1993. 
Horticultural uses of municipal solid waste composts. 
HortTechnology 3(2):167-173. 
Sanderson, K. C. and W. C. Martin. 1974. Performance of 
woody ornamentals in municipal compost medium under nine 
fertilizer regimes. HortScience 9(3):242-243. 
Sanderson, K. C. 1980. Use of sewage-refuse compost in the 
production of ornamental plants. HortScience 15(2):173- 
178. 
SAS Institute, Inc. 1985. SAS users guide:statistics. SAS 
Institute, Inc., Cary, N.C. 
Sikora, L. J. and M. I. Azad. 1993. Effect of compost- 
fertilizer combinations on wheat yields. Compost Science 
and Utilization l(2):93-96. 
Siminis, H. I. and V. I. Manios. 1990. Mixing peat with MSW 
compost. Biocycle 31(11):60-61. 
Tayama, H. K. and G. G. Hanniford. "Scheduling" in Tips on 
Growing Poinsettias Tayama, H. K., T. J. Roll, and M. L. 
Gaston, eds. Columbus, OH: Ohio Flor, Assoc. 1988. pp.:16- 
18. 
114 
Terman, G. L., J. M. Soileau, and S. E. Allen. 1973. 
Municipal waste compost: Effects on crop yields and 
nutrient content in greenhouse pot experiments. J. 
Environ. Qual. 2(l):84-89. 
Tietjen, C. 1964. Conservation and field testing of compost. 
Compost Science 5:8-14. 
Vallini, G., M. L. Bianchin, A. Pera, and M. D. Bertoldi. 
1984. Composting agroindustrial byproducts. Biocycle 
25(3):43-46. 
Van der Werf, P. 1993. Compost as a partial nutrient source. 
Biocycle 34(2):79. 
Willson, G. B. 1989. Combining raw materials for composting. 
Biocycle 30(8):82-85. 
Wolfhechel, H. 1988. The suppressiveness of sphagnum peat to 
Pythium spp. Acta Hort. 221:217-222. 
Wootton, R. D., E. R. Gouin, and F. C. Stark. 1981. 
Composted, digested sludge as medium for growing flowering 
annuals. J. Amer. Soc. Hort. Sci. 106(1):46-49. 
Zucconi, F., A. Pera, M. Porte, and M. D. Bertoldi. 1981. 
Evaluating toxicity of immature compost. Biocycle 
22(2):54-57. 
115 

